I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Ropivacaine an amide local anesthetic which was approved by the Food and Drug Administration (FDA) in 1997 but used extensively in India since 2009 which is with a high pKa and low lipid solubility has gained popularity as an intrathecal agent. It may be a suitable alternative as long-acting local anesthetic because it is considered to be less cardiotoxic and has a significantly higher threshold for central nervous system (CNS) toxicity on a milligram basis than bupivacaine.\[[@ref1]\]

Intrathecal use of ropivacaine has been reported relatively sparingly.\[[@ref2][@ref3]\] It has been reported that intrathecal injection of plain (glucose-free) ropivacaine in the dose of 15 and 22.5 mg produced a sensory block of very variable extent with a proportion of patients requiring general anesthesia because of inadequate distribution of block.\[[@ref4][@ref5]\] Therefore, studies were conducted to elucidate the efficacy of isobaric ropivacaine,\[[@ref6][@ref7]\] using adjuvants such as clonidine,\[[@ref8][@ref9]\] fentanyl,\[[@ref10]\] or dexmedetomidine.\[[@ref11]\]

Dexmedetomidine is a highly selective α~2~-adrenergic agonist which was FDA approved in 1999 and used in India since 2012 and has been used for premedication and as an adjunct to general anesthesia. It reduces opioid and inhalational anesthetic requirements.\[[@ref12]\] Intrathecal α~2~-receptor agonists are found to have antinociceptive action for both somatic and visceral pain.\[[@ref13]\]

Fentanyl is an opioid that has shown to enhance the analgesic potency of ropivacaine for spinal anesthesia. The addition of fentanyl to ropivacaine for spinal anesthesia has been shown to prolong the duration of analgesia in the early postoperative period. Thus, it is improving the quality of anesthesia. However, there are limited studies on intrathecal isobaric ropivacaine-fentanyl combination for postoperative analgesia in lower abdominal and lower limb surgeries.

This study was undertaken to compare the safety, quality, efficacy of intrathecal dexmedetomidine 5 μg and isobaric ropivacaine 2.5 ml of 0.75% combination as compared to the isobaric ropivacaine 2.5 ml of 0.75% and fentanyl 20 μg for lower limb surgeries.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

This is a randomized, prospective study performed over the period from January 2015 to June 2016. The study was carried out in sixty patients between the age group of 18 and 60 years.

After the Institutional Ethical Committee approval and informed consent from each patient, the study was conducted at Narayana Medical College and Hospital, Nellore.

Inclusion criteria {#sec2-1}
------------------

Patients aged between 18 and 60 years, American Society of Anesthesiologists (ASA) Classes I--II, scheduled for lower limb surgeries were included in the study.

Exclusion criteria {#sec2-2}
------------------

Patients using α2-adrenergic receptors antagonists, calcium channel blockers, and angiotensin-converting enzyme inhibitors, patients with dysrhythmia, history of allergy to study drugs, patients with coagulopathy, and patients with neurological disorders were excluded from the study.

Sixty patients aged between 18 and 60 years of physical status ASA Classes I and II undergoing lower limb surgeries were included in the study after ethical clearance from the college Ethical Committee. Each patient was visited preoperatively, and the procedure explained, and written and informed consent obtained. All the routine investigations required for preoperative evaluation and the proposed surgery were done. All the patients were premedicated with tablet alprazolam 0.5 mg overnight. Patients were allowed for a period of absolute fasting of 8 h.

On arrival in the operating room, intravenous line was secured with 18-gauge intravenous cannula, and patients were preloaded with lactated ringer\'s solution at 15 ml/kg. Patients were randomized to two groups of thirty each. It is a double blinded as the patient and the anesthesiologist administering the drug do not know what drug it is. On the basis of a sealed envelope technique, the third person loads the drug to give one of the followings for the intrathecal injection to the patient:

Group RD (*n* = 30): 15 mg of 0.75% isobaric ropivacaine plus 5 μg dexmedetomidineGroup RF (*n* = 30): 15 mg of 0.75% isobaric ropivacaine plus 20 μg fentanyl.

Monitoring was done using automated multiparameter monitor. Vital parameters such as heart rate, noninvasive blood pressure, and SpO~2~ were recorded every 5 min till the end of 1 h and then every 15 min till the end of surgery.

Patients were placed in sitting position. Under all aseptic precautions, L3--L4 space was pierced with 25-gauge Quincke spinal needle by midline approach, and the study drug was deposited intrathecally. After completion of the block, patients were made to lie in the supine position. Oxygen was administrated through a mask if the pulse oximetry reading decreased below 90%. Hypotension defined as a decrease in systolic blood pressure by more than 30% from baseline or \<80 mmHg was treated with incremental intravenous doses of ephedrine 6 mg and further intravenous fluid as required. Bradycardia defined as heart rate \<50 beats/min was treated with intravenous atropine 0.6 mg. Sensory testing was assessed by loss of temperature discrimination to alcohol solution for onset and dermatomal levels tested every 2 min until the highest level had stabilized for four consecutive tests. Data regarding the time to reach highest dermatomal level of sensory blockade from the time of injection were collected.

After the surgery, patients will be shifted to the Postanesthesia Care Unit where they remained until there is complete recovery of sensory and motor blockade. Postoperatively, there was monitoring for any adverse event such as nausea, vomiting, pruritus, and shivering and was noted. Time to gain back the motor function of lower limb defined as time to reach Bromage 0 was noted. Even the time to recover from sensory block as regression to S1 level was noted. All durations were calculated in relation to the time of spinal injection.

Statistical analysis observations are expressed as mean ± one standard deviation (SD). Student\'s *t*-test (two-tailed, independent) has been used to find the significance of study parameters on continuous scale between two groups. The values of *P* \< 0.05 were considered statistically significant. The statistical software, namely, SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc 9.0.1, and Systat 12.0 was used for the analysis of the data, and Microsoft Word and Excel have been used to generate graphs, tables, etc.

Statistical analysis {#sec2-3}
--------------------

All recorded data were entered using MS Excel software and analyzed using SPSS 20 version.

Results were expressed as mean ± SD.

Proportions were compared using Chi-square test.

*P* \> 0.05 was considered not to be statistically significant, *P* \< 0.05 was considered to be statistically significant, a value of *P* \< 0.01 was highly statistically significant, and a *P* \< 0.001 was considered as extremely statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The groups were comparable with respect to their age, sex, and weight because there was no statistically significant difference among the two groups (*P* \> 0.05) \[[Table 1](#T1){ref-type="table"}\].

###### 

Age, height, and weight

![](AER-11-621-g001)

Mean time needed for sensory blockade at T10 was 156.4667 ± 33.78 s in Group RD and 185.2000 ± 35.17 s in Group RF. The results are clinically and statistically significant (*P* - 0.002) \[[Figure 1](#F1){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\].

![Onset of sensory block.](AER-11-621-g002){#F1}

###### 

Time of onset of sensory block (s)

![](AER-11-621-g003)

The mean time of onset of motor block in Group RD was 448.2000 s while it was 491.2333 s in Group RF which was statistically insignificant (*P* - 0.104) \[[Figure 2](#F2){ref-type="fig"} and [Table 3](#T3){ref-type="table"}\].

![Onset of motor block.](AER-11-621-g004){#F2}

###### 

Time of onset of motor block (s)

![](AER-11-621-g005)

The mean of total duration of sensory block in Group RD was 194.400 min while it was 139.9000 min in Group RF which was clinically and statistically significant (*P* - 0.000) \[[Figure 3](#F3){ref-type="fig"} and [Table 4](#T4){ref-type="table"}\].

![Total duration of sensory block.](AER-11-621-g006){#F3}

###### 

Total duration of sensory block (min)

![](AER-11-621-g007)

The mean of total duration of motor block in Group RD was 136.7333 min while it was 94.8667 min in Group RF which was clinically and statistically significant (*P* - 0.000) \[[Figure 4](#F4){ref-type="fig"} and [Table 5](#T5){ref-type="table"}\].

![Total duration of motor block.](AER-11-621-g008){#F4}

###### 

Total duration of motor block (min)

![](AER-11-621-g009)

All patients in each group achieved sensory blockade at T10 for surgery. The highest level of block reached in both groups was T5 \[[Figure 5](#F5){ref-type="fig"}\].

![Maximum height of sensory block.](AER-11-621-g010){#F5}

The magnitude of fall in mean arterial pressure (MAP) was similar in both groups, and it was not clinically or statistically significant \[[Figure 6](#F6){ref-type="fig"}\].

![Effect on mean arterial pressure.](AER-11-621-g011){#F6}

The heart rates were comparable in both groups without any clinically or statistically significance \[[Figure 7](#F7){ref-type="fig"}\].

![Effect on heart rate.](AER-11-621-g012){#F7}

Hypotension was noted in 8 (26.67%) patients in Group RD and in 4 (13.33%) patients in Group RF. This was statistically not significant (*P* - 0.196) \[[Table 6](#T6){ref-type="table"}\].

###### 

Side effects

![](AER-11-621-g013)

Bradycardia was noted in 8 (26.67%) patients in Group RD and 2 (6.67%) patients in Group RF. This was statistically significant (*P* - 0.037).

Nausea and vomiting were observed in 3 (10%) and 1 (3.33%) patient in Group RD and Group RF, respectively. This was statistically not significant (*P* - 0.300).

Pruritus was observed in 1 (3.33%) patient in Group RD and none in Group RF. This was statistically not significant (*P* - 0.313).

Sedation was not observed in either of the groups.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Ropivacaine is an amide local anesthetic, which is less toxic to the CNS and cardiovascular system and shows rapid recovery of motor function, which is now heralded as an alternative to bupivacaine. In the previous studies,\[[@ref4][@ref5]\] intrathecal injection of plain ropivacaine produced a sensory block of variable extent and considerable number of patients required general anesthesia to accomplish surgery.

Hyperbaric ropivacaine produces more predictable and reliable sensory and motor block, with faster onset than a plain solution.\[[@ref6][@ref7]\] Since commercial preparations of hyperbaric ropivacaine are not yet available, therefore adjuvants added to isobaric solution are being investigated to overcome the disadvantage of plain ropivacaine. Addition of fentanyl,\[[@ref10]\] clonidine,\[[@ref8][@ref9]\] and dexmedetomidine\[[@ref11]\] has been studied to see the effect on sensory and motor block characteristics of plain ropivacaine.

In our study, all patients receiving either drugs achieved adequate level of anesthesia. Mean time needed for sensory blockade at T10 was 156.4667 ± 33.78 s in Group RD and 185.2000 ± 35.17 s in Group RF. The results are clinically and statistically significant.

Our results are consistent with El-Attar *et al*.\[[@ref14]\] study where he compared intrathecal dexmedetomidine and fentanyl as additives to bupivacaine and concluded that dexmedetomidine has faster sensory onset compared with fentanyl and local anesthetic when injected intrathecally.

Our study results were contrary to that of Mahendru *et al*.\[[@ref15]\] who conducted a study on intrathecal dexmedetomidine, clonidine, and fentanyl as adjuvants to hyperbaric bupivacaine for lower limb surgery. They observed that the time of onset of sensory block was not significant in the groups receiving dexmedetomidine and fentanyl as adjuvants to intrathecal local anesthetic.

Total duration of sensory block (min) in Group RD was greater than in Group RF. The mean of total duration of sensory block in Group RD was 194.400 min while it was 139.9000 min in Group RF, which was clinically and statistically significant (*P* - 0.000).

Our results were similar to the studies done by Mahendru *et al*.,\[[@ref15]\] Gupta *et al*.,\[[@ref16]\] El-Attar *et al*.,\[[@ref14]\] and Safari *et al*.\[[@ref17]\] who observed that intrathecal dexmedetomidine is associated with prolonged sensory block when compared to other adjuvants added to local anesthetic.

The mean time of onset of motor block in Group RD was 448.2000 s while it was 491.2333 s in Group RF, which was statistically insignificant (*P* - 0.104).

Our results were similar to the study done by Mahendru *et al*.\[[@ref15]\] who compared intrathecal dexmedetomidine, clonidine, and fentanyl as adjuvants to hyperbaric bupivacaine for lower limb surgery. They observed that intrathecal dexmedetomidine and fentanyl had no statistically significance with regard to the onset of motor blockade.

Our results were contrary to the studies done by El-Attar *et al*.\[[@ref14]\] and Safari *et al*.\[[@ref17]\] who compared intrathecal dexmedetomidine and fentanyl as additives to bupivacaine. They observed that intrathecal dexmedetomidine and fentanyl had statistically significance with regard to the onset of motor blockade. Their observation was that intrathecal dexmedetomidine has a faster onset of motor block than fentanyl.

Total duration of motor block in Group RD was greater than in Group RF. The mean of total duration of motor block in Group RD was 136.7333 min while it was 94.8667 min in Group RF, which was clinically and statistically significant (*P* - 0.000).

Our results were similar to the studies done by Mahendru *et al*.,\[[@ref15]\] Gupta *et al*.,\[[@ref16]\] El-Attar *et al*.,\[[@ref14]\] and Safari *et al*.\[[@ref17]\] who observed that intrathecal dexmedetomidine is associated with prolonged motor block when compared to other adjuvants added to local anesthetic.

All patients in each group achieved sensory blockade at T10 for surgery. The highest level of block reached in both groups was T5.

Mahendru *et al*.\[[@ref15]\] compared intrathecal dexmedetomidine, clonidine, and fentanyl as adjuvants to hyperbaric bupivacaine for lower limb surgery. They observed that when dexmedetomidine and fentanyl were added as adjuvants, maximum height of sensory block achieved was T6 in both groups.

Gupta *et al*.\[[@ref16]\] compared intrathecal dexmedetomidine and fentanyl as adjuvants to bupivacaine. They observed that the maximum height of sensory block achieved was T5 with dexmedetomidine and T6 with fentanyl as adjuvant to local anesthetic.

The fall in systolic blood pressure, diastolic blood pressure, and MAP was comparable between both RD and RF groups. The magnitude of fall was similar in both groups, and it was not clinically or statistically significant.

Our results were similar to the study, comparison of intrathecal dexmedetomidine, clonidine, and fentanyl as adjuvants to hyperbaric bupivacaine for lower limb surgery, conducted by Mahendru *et al*.\[[@ref15]\] They observed that the mean values of MAP were comparable between the four groups throughout the intraoperative and postoperative periods.

Our results were also similar to the studies done by Gupta *et al*.\[[@ref16]\] and Nayagam *et al*.\[[@ref18]\]

There was no significant change in heart rate following subarachnoid block in both RD and RF groups. The heart rates were comparable in both groups without any clinically or statistically significance.

Our results were also similar to the studies done by Mahendru *et al*.,\[[@ref15]\] Gupta *et al*.,\[[@ref16]\] and Nayagam *et al*.\[[@ref18]\]

In our study, hypotension was observed in eight patients in Group RD which is 26.67% in that group. Four patients in Group RF had hypotension which was 13.33%. This was statistically not significant (*P* - 0.196).

Our results were also similar to the studies done by Gupta *et al*.\[[@ref16]\] and El-Attar *et al*.\[[@ref14]\]

In our study, bradycardia was observed in eight patients in Group RD which is 26.67% in that group. Two patients in Group RF had bradycardia which was 6.67%. This was statistically significant (*P* - 0.037).

Our result was in contrary with the study conducted by Gupta *et al*.\[[@ref16]\] and contrary to the study done by El-Attar *et al*.\[[@ref14]\]

In our study, nausea and vomiting were observed in three patients in Group RD which is 10% in that group. One patient in Group RF had bradycardia which was 3.33%. This was not statistically significant (*P* - 0.300).

Our result was consistent with the studies conducted by Gupta *et al*.\[[@ref16]\] and El-Attar *et al*.\[[@ref14]\]

In our study, pruritus was observed in no patients in Group RD. One patients in Group RF had pruritus which was 3.33%. This was not statistically significant (*P* - 0.313).

Our result was consistent with the studies conducted by Gupta *et al*.\[[@ref16]\] and El-Attar *et al*.\[[@ref14]\]

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Dexmedetomidine at a dose of 5 μg added to 2.5 ml of ropivacaine provided earlier sensory blockade, prolonged duration of sensory and motor blockade for patients under intrathecal anesthesia for lower limb surgeries with no sedation.
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